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DESCRIPTION 



CC»ft«^ICATIQN SYSTE M AMD METHOD OF SA ME AND CC 

APPARATUS 

5 

i 

'tECRNlCAL FIELJ 

The pr«s#nt indention relates "bo a communicmtion 
system and Mthod ct apstole of monitoring «n operating 
state of repeaters ate. on a transmission line and & 
lO oQwrotutieation apparatus using the same. 

Background art 

tigura 1 is a view of the configuration of a 
conventional optical communication system 31 . 

As shown in Fxg. 1 , the optical communication system 
15 31 has an optical transmission line 10 for transmitting 
an optical signal ^ightward in the figure and an optical 
transmission line *.il for transmitting an optical signal 
leftwiird in the fitpire and therefore can transmit an 
optical signal in two directions . 
20 As the optical transmission lines lO and 11, use is 

made of for example; optical fibers . 

find terminals la and lb and one or more repeaters 
including a repea^r 2 are provided at predetermined 
positions on the optical transmission lines 10 and 11 . 
25 Each of the ead terminals la and lb and the repeater 
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2 has an optical asiplif iar 3 on the optical tranmisiioD 
line lO , en optical amplif ier 3 on the optical 
txan«miflsion lina 111, ana a BDaitoring modal* 4 for 
monitoring th« operating stata in aach deviea. 
5 l*ote that the ond terminals la and Ih includa for 

•xampX* a not illustrated optical tranaaittar or optical 
recaivar or a multiplexer for aultiplaxing a plurality of 
optical signals and form a start end and a terminal end 
of the optical transmission lines 10 and 11 . 
lO 3ach monitoring module 4 monitors a temperature and 

amplification rate of the optical amplifier 3 in the 
device, a state of a. laser excitation light source , an 
input level and an output level of the optical amplifier 
3, its own operating state, etc. 
15 When receiving a monitoring result request signal 

S6a directed to itself from a monitoring terminal S, the 
monitoring module 4 transmits a monitoring result 
response signal S7a indicating the monitoring result to 
the monitoring terminal 5. 
20 Xn the example* shown in Fig. 1 , the monitoring 

result raquast signal S6a is transmitted from the 
monitoring terminal 5 to the end terminal la and then 
transmitted to the ] monitoring module 4 in the repeater 2 
via the optical transmission line 11 from the monitoring 
25 module 4 in the end terminal la . 
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i 

Further, the monitoring result response signal S7a 
is transmitted from the monitoring module 4 of the 
repeater 2 via the optical transmission line 10 to the 
monitoring module 4 of the end terminal la and then 
transmitted to the Monitoring terminal 5. 

Ait this time, the monitoring result request signal 
S6a and the monitoring result response signal 37a are 
sent multiplexed in wavelength on the original main 

optical signal sent through the optical transmission 

's 

lines 10 and 11. 

Conventionally, the transmission route of the 
monitoring result request signal S6a from the monitoring 
terminal 5 to the repeater 2 and the transmission route 
of the monitoring result response signal S7a from the 
repeater 2 to the monitoring terminal 5 are determined in 

advance in a fixed manner. 

i 

in the conventional optical communication system 31 
mentioned above , however, for example, as shown in Fig. 
2 , where a disconnection occurs between the repeater 2 
and the end terminal la on the optical transmission line 
10, the monitoring result response signal S7a cannot be 

i 

transmitted from the repeater 2 to the monitoring 
terminal 5. 

Further , for example, as shown in Fig. 3, where a 

i 

disconnection oecusrs between the end terminal la and the 
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repeater 2 on the optical transmission line 11, the 
monitoring result request signal S6a cannot bo 
transmitted from thip monitoring terminal 5 to the 
repeater 2* 

5 As a result, in a case as shown in Fig. 2 and Fig* 

3, there is a problem in that the monitoring terminal 5 
cannot acquire the Monitoring result of the monitoring 
module 4 of the repeater 2. 

DISCLOSURE OF THE INVENTION 
10 Uhe present indention was made in consideration with 

"i 

the above problem of the related art and has as an object 

thereof to provide a communication system and method 

f 

capable of more reliably collecting monitoring results of 

I 

monitoring modules of end terminals and repeaters by 

h 

15 monitoring terminals and a communication apparatus using 
the same . 

i 

In order to solve the problem of the related art and 
achieve the above object, a communication system of the 
present invention comprises a processing means provided 

20 on a transmission line, performing a predetermined 
processing using a signal transmitted over the 
transmission line , monitoring a state of the related 
processing , and transmitting a monitoring result response 
signal indicating the result of the monitoring via the 

25 transmission line in response to a monitoring result 
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request signal received via the transmission line, and a 

'I 

monitoring result collecting means for transmitting the 
monitoring result request signal to the processing means 
via the transmission line and receiving the monitoring 
5 result response signal from the processing means, wherein 
the monitoring result collecting means changes at least 
one ofj a transmission route of the monitoring result 
request signal to the processing means and a reception 
route of the monitoring result request signal from the 
10 processing means where it does not receive the monitoring 

result response signal after an elapse of a predetermined 

f 

time After transmitting the monitoring result request 
signal and performs the transmission, and reception of the 
monitoring result request signal and the monitoring 

15 result response signal by using the route after the 
related change. 

that is, in the communication system of the present 
invention, the processing means provided on the 
transmission line performs the predetermined processxng 

20 using the signal transmitted over the transmission line 
and, at the same time, monitors the state of the related 
processing » 

Then, the monitoring result request signal is 
transmitted via th«> transmission line from the monitoring 
25 result collecting means to the processing moans f and the 
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monitoring result response signal is transmitted from the 
processing means to the monitoring result collecting 
means kn response to that. 

The monitoring 'j result collecting means changes at 
least one o£ the transmission route of the monitoring 
result! request signal to the processing means and the 
reception route of the monitoring result request signal 
from the processing means when it does not receive the 
monitoring result response signal after an elapse of a 
P**<J«temiined time after transmitting the monitoring 
result request signal and performs the transmission and 
reception of the mc&iitoring result request signal and the 
monitoring result response signal by using the route 
after the related change . 

due to this, even in a case where a disconnection 

l 

occurs on the transmission line, by changing the 
transmission and/or reception route of the monitoring 
reauli request signal and the monitoring result response 
signal; the transmission and reception of the monitoring 
result request signal and the monitoring result response 
signal become possible between the monitoring result 
collecting means a&d the processing means via a route 
bypassing the disconnected portion. 

Further, in the communication system of the present 
invention, preferably the monitoring result collecting 
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mama transmits the monitoring result request signal 
containing information indicating the reception route of 
the monitoring result response signal to the processing 
means, and the processing means transmits the monitoring 
5 result response signal to the monitoring result 

collecting means via the reception route based on the 
received monitoring result request signal. 

Alternatively , in the communication system o£ the 
present invention/ preferably the monitoring result 
10 collecting means transmits the monitoring result request 
signal to the processing means by a plurality of 
different transmission routes without waiting for a 
decision of reception of the monitoring result response 
signal . 

15 Alternatively, in the communication system of the 

present invention, preferably the processing means 

transacts the monitoring result response signal to the 

I 

monitoring result collecting means by a plurality of 

different reception! routes in response to the received 

i 

20 monitoring result request signal » 

Alternatively , in the communication system of the 
present invention, preferably the monitoring result 
collecting means stores useable routes among routes of 
the transmission line for transmitting and receiving the 

25 monitoring result Request signal and the monitoring 
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result reaponae signal in advance, selects one route 
among the related stored useable routes , and performs the 
transmission and reception of the monitoring result 
request signal and the monitoring result response signal 
5 by using the related selected route. 

More preferably, in the communication system of the 
present invention, the monitoring result collecting means 
deletejs a related selected route from the stored useable 

routes when it does not receive the monitoring result 

• & 

10 response signal after the elapse of a predetermined time 
after transmitting fJhQ monitoring result request signal 
by using the selected route and then selects a route and 
performs the transmission and reception of the monitoring 
result request signal and the monitoring result response 

15 signal by using the; newly selected route* 

Alternatively/ in the communication system of the 
present invention, preferably the processing means 
monitors at least one among a temperature and an 
amplification rate of an amplifier, a state of a laser 

20 excitation source, an input level and an output level of 
the amplifier, and the state of a monitoring operation as 
the state of the processing* 

further, a communication apparatus of the present 
invention is a communication apparatus for performing a 

25 predetermined processing using a signal transmitted over 
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a tranjwaiasion line c transmitting a monitoring result 
requesjt signal to ail processor for monitoring the state of 
the reflated processing via the transudation line, and 
receiving a monitoring raatilt response signal fxoa the 
5 processor via tha transmission lino, wherein, whan tha 
monitoring r a suit response signal is not received after 
an alapse of a predetermined time from tha transmission 
of tha monitoring result request signal, at least one of 
a transmission rout^ of the monitoring result request 
10 signal to the processor and a reception route of the 

monitoring result response signal from the processor is 

i 

changed, and the transmission and reception of the 
monitoring result request signal and the monitoring 
result response signal are carried out by using the route 
15 after the related change. 

Further, the communication apparatus of the present 

invention preferably transmits the monitoring result 

1 

request signal containing information indicating the 
reception route of the monitoring result response signal 
20 to the processor and receives the monitoring result 
response signal from the processor via the reception 
route . 

Alternatively; the communication apparatus of the 

present invention preferably transmits the monitoring 

i 

25 result request signal to the processing means by a 
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plurality of different transmission routes without 
waiting for a decision of reception of the monitoring 
result response signal. 

Alternatively, the communication apparatus of the 
present invention preferably stores in advance useable 
routes among routes of the transmission line for 
transmitting and receiving the monitoring result request 

signal and the monitoring result response signal, selects 

i 

one route among the! related stored useable routes, and 
performs the transmission and reception of the monitoring 
result request signal and the monitoring result response 
signal by using the; related selected route. 

further/ the communication method of the present 

i 

invention comprises the steps of performing predetermined 
processing using a signal transmitted a transmission 
line, transmitting a monitoring result request signal to 

I 7 

a processor for monitoring a state of the related 
processing via the transmission line, changing at least 
one of a transmission route of the monitoring result 

request signal to the processor and a reception route of 

i 

the monitoring result response signal from the processor 

when the monitoring result response signal is not 

i 

received after an elapse of a predetermined time from the 
transmission of tha monitoring result request signal, and 
performing the transmission and reception of the 
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monitoring result request signal and the monitoring 
result response signal by using the route after the 
related change. 

BRIEF DESCRIPTION OF THE DRAWINGS 
5 Figure 1 ia a view of the configuration of a 

conventional optical communication system, 

Figure 2 is a view for explaining a problem of the 
conventional optical communication system shown in Fig* 

10 Figure 3 is a view for explaining a problem of the 

conventional optica,! communication system shown in Fig. 
1. 

Figure 4 is a view of the configuration of an 
optical communication system according to a f irat 
15 embodiment of the present invention. 

Figure 5A is a view of a partial configuration of a 
repeater shown in Fig. 4. 

Figure 5B is a view for explaining an example of the 
operation of the repeater shown in Fig. 5A. 
20 figure 6 A is a, view for explaining an example of the 

operation of the repeater shown in Fig. 5A. 

Figure 65 is 4 view for explaining an example of the 

1 i 

operation of the repeater shown in Fig. 5A. 

Figure 7 is a flowchart for explaining the operation 
25 of a monitoring terminal shown in Fig. 4. 

i 
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Bjigure 8 is a viow for explaining a 3»oond operation 

mode of the optical communication system shown in Fig. 4. 

f 

Figure 9 is a view for explaining a third operation 
mode of the optical communication system shown in Fig. 4. 
5 Figure 10 is a view for explaining a fourth 

operation mode of the optical communication system shown 
in Fig . 4 . ' 

Figure 11 is al view of the configuration of an 
optical communication system according to a second 
10 embodiment of the present invention. 

Figure 12 is a view of the configuration of an 
optical communication system according to a third 
embodiment of the present invention. 

Figure 13 is a view of the configuration of an 
15 optical communication system according to a fourth 
embodiment of the p:e3ent invention. 

Figure 14 is a view of the configuration of an 
optical communication system according to a fifth 
embodiment of the present invention. 
20 Figure 15 is a flowchart of the processing of a 

monitdring terminal when communicating with a repeater 
shown in Fig . 14 , 

BEST MODE FOR CARRYING OUT THE INVENTION 
Below, an explanation will be made of an optical 
25 communication system by examples of communication systems 
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According to embodiments of the present invention, 
FjLrat Embodiment 

Figure 4 is a view of the configuration of an 
optical communication system 40 of the present 
5 embodiment . 

As shown in Fig. 4, an optical communication system 
40 has an optical transmission line 10 for transmitting 
an optical signal rigbtward in Fig. 4 and an optical 
transmission line 11 for transmitting an optical signal 
10 leftward in Fig. 4 and therefore can transmit an optical 
signal in two directions. 

As the optical transmission lines 10 and 11/ use is 
made of for example optical fibers. 

2nd terminals 41a and 41b and one or more repeaters 

15 including a repeater 42 are provided at predetermined 

/( 

positions of the optical transmission lines 10 and 11. 
(Repeater 42] 

Bach of the repeaters 42 has, as shown in Fig. 5A, 
an optical amplifier 3 on the optical transmission line 

20 10, an optical amplifier 3 on the optical transmission 
line 11/ a monitoring module 44, an optical branch unit 
50, an O/E converter 51, an E/Q converter 52, an optical 
combining unit 53, an optical branch unit 54, an O/E 
converter 55, an Ef'O converter 56, and an optical 

25 combining unit 57. 
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T^ie optical brunch unit SO receives as input a 
wavelength multiplexed optical signal transmitted via the 
optieajl transmission line 10, splits from it a monitoring 
result request signal S46a having a predetermined 
wavelength contained in the related optical signal and 
outputs it to the O/E converter 51, and outputs a main 
optical signal S50 other than this to the optical 

amplifier 3. The main optical signal S50 is amplified 

i 

with a predetermined optical amplification rate at the 
optical amplifier S and then output to the optical 
combining unit 53. 

ifhe O/E converter 51 converts the monitoring result 
request signal S46aj from the optical signal to an 
electrical signal 4o generate a monitoring result request 
signal S46b and outputs the monitoring result request 
signal S46b to the monitoring module 44. 

the E/O converter 52 converts a monitoring result 
response signal S47b from the monitoring module 44 from 
an electrical signal to an optical signal to generate a 
monitoring result response signal S47a and outputs the 
monitoring result Response signal S47a to the optical 
combining unit 53. 

The optical combining unit 53 combines the main 
optical signal S50 from the optical amplifier 3 and the 
monitoring result response signal S47a from the E/O 
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conv«rk«r 52 to generate the optical signal and output* 
the related generated optical signal to tha optical 
transmission line 10- 

Tha optical branch unit 54 receives as input a 
5 waval«^i<jth multiplexed optical signal transmitted via the 
optical transmission line 11, splits off a monitoring 
result! request signal S46a having a predetermined 
wavelength contained in the related optical signal and 
outputs it to the O/E converter 55, and outputs the main 
10 optical signal $50 other than this to the optical 

amplifier 3. The main optical signal S50 is amplified 
with the predetermined optical amplification rate at the 
optical amplifier 3 and then output to the optical 
combining unit 57. 
15 the O/E converter 55 converts the monitoring result 

request signal S46a from the optical signal to an 
electrical signal to generate the monitoring result 
request signal S46& and outputs the monitoring result 
request signal S46b? to the monitoring module 44. 
20 The E/O convex tor 56 converts the monitoring result 

response signal S41b from the monitoring module 44 from 
an electrieal signal to an optical signal to generate the 
monitoring result response signal S47a and outputs the 
monitoring result response signal S47a to the optical 
25 combining unit 57. 
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T^ie optical combining unit 57 combines (wavelength 
multiplexes) the main optical signal SSO from the optical 
amplifier 3 and the monitoring result response signal 
S47a from the E/O converter 56 to generate an optical 
5 signal and outputs £he related generated optical signal 
to the optical transmission line 11. 

tfhe monitoring module 44 monitors the temperature 
and the amplification rate of the optical amplifiers 3 
and 3 in the same repeater 42, the state of the laser 
10 excitation light source of the amplifiers 3 and 3, the 
input level and the output level of the optical 

amplifiers 3 and 3, its own operating state, etc. 

'i 

When a monitoring result request signal S46b is 
input from an O/E converter 51 or 55, the monitoring 
15 module 44 views a destination address contained in the 
monitoring result request signal S46b and r when the 

related destination address points to itself/ outputs a 

i ■< 
monitoring result response signal S47b indicating the 

monitoring result to the E/O converter 52 or 56. 

20 At this time, based on the reception route 

information contained in the monitoring result request 
signal S46b, the monitoring module 44 outputs the 
monitoring result response signal S47b to the E/O 
converter 52 when the related reception route information 

25 indicates the optical transmission line 10 , while outputs 
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t 

the monitoring result response signal 47b to the E/O 
converter 56 when tbe related reception route information 
indicates the optical transmission line 11. 

Note that; for {designation of the reception, route of 
the mohitoring result response signal S47b in the 
monitoiring result request signal S46b, for example, 
predetermined flag bits are allocated in advance to a 
plurality of reception routes. Designation is indicated 
when the related flag bit has a logic value "1", while 
designation is not indicated by a logic valu« "0", 

Further , the monitoring module 44 outputs the 
related input monitoring result request signal 346b as it 
is to the E/O converter 52 or 56 in Fig. 5B when the 
destination address contained in the monitoring result 
request signal S46b does not point to itself. Concretely, 

the mdnitoring module 44 outputs the monitoring result 

1 

request signal 8461b to the E/O converter 52 when the 
monitoring result request: signal S46b is input from tho 
O/E converter 51, while outputs the monitoring result 
request signal S46b to the E/O converter 56 when the 
monitoring result request signal 546b is input from the 
O/E converter 55. The E/O converter 52 or 56 converts the 
monitoring result request signal S46b from the monitoring 
module 44 from an Electrical signal to an optical signal 
and outputs the monitoring result request signal S46a to 
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tb« optical combining unit 52 ox 57. 
[End Terminal 41a] 

T^e end terminal 41a is configured , for example, as 
shown in Fig. 6A, by eliminating the E/O converter 52, 
5 optical combining unit 53, optical branch unit 54, and 
0/B converter 55 from the configuration shown in Fig. 5A 
and by providing electrical line for transmitting and 
receiving the monitoring result request signal 34 6a and 
the monitoring result response signal S47a between the 
10 monitoring module 44 and the monitoring terminal 45. 

In the end terminal 41a, the optical amplifier 3 on 
the optical transmission line 10 outputs the optically 
amplified optical signal to an optical receiver 100* The 
optical amplifier 3! on the optical transmission line 11 
15 optically amplifies the optical signal input from an 
optical transmitter 101. 

(End Terminal 41b] 

•t 

The end terminal 41b is configured by, for example , 
as shown in Fig. 6B, eliminating the optical branch unit 

20 50, O/E converter 51, E/O converter 56, and optical 

combining unit 57 from the configuration shown in Fig. 5A 
and by providing electrical line for transmitting and 
receiving the monitoring result request signal S46a and 
the monitoring result response signal S47a between the 

25 monitoring module 44 and the monitoring terminal 45* 

i 
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In the end terminal 41b, the optical amplifier 3 on 
the optical transmission line 10 receives as input and 
amplifies -thm optical signal from an optical transmitter 
102. Also, the optical amplifier 3 on the optical 

ission line 11 outputs the optically amplified 



tran 

opticall signal to an optical receiver 103. 
tMonitoring Teirminal 45] 

iftie monitoring terminal 45 comprehensively monitors 

end manages the optical communication system 40 as a 

■ % 

whole based on, a* shown in Fig. 4, the monitoring 
results in the monitoring modules 44 of the end terminals 
41a and 41b and the plurality of repeaters including the 
repeater 42 . 

The monitoring terminal 45 transmits the monitoring 
result request signal S46a containing the destination 

address of the monitoring module 44 and a reception route 

i 

information indicating the reception route of the 

i ;! 

monitoring rasult ijasponse signal S47a to part or all of 
the mbnitoring modules 44 in the optical communication 

l 

system 40, receives the monitoring result response signal 
S47a in response to that by the reception route, and 
stores the related received monitoring result response 
signal S47a in a not illustrated memory. 

Below, an explanation will be made of the processing 
of the monitoring terminal 45 using as an example a case 
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where the monitoring terminal 45 acquires the monitoring 
result^ from the monitoring module 44 of the repeater 42. 

Figure 7 is a flowchart of the processing of the 
monitoring terminal 45. 
5 Step SI: The monitoring terminal 45 outputs for 

example a monitoring result request signal S46a 
containing recaption route information designating the 
optical transmission^ line 10 as the reception route of 

the mohitoring result response signal S47a and a 

ft, 

10 destination address comprised by the address of the 

repeater 42 to the optical transmission line 11 via the 
end terminal 41a. 

Step S2: The monitoring terminal 45 decides whether 

i 

or not the monitoring result request signal S46b from the 

■? 

15 repeatjer 42 has been received within a predetermined 



time, executes the processing of step S7 when it has been 

i - ! 

received, while executes the processing of step S3 when 
it has not been received. 

Step S3 : The monitoring terminal 45 outputs the 

20 monitoring result request signal S46a changed in 

designated reception route from the optical transmission 
line 10 to the optical transmission line 11 via the end 
terminal 41a to the optical transmission line 11 in the 
same way as the previous time. 

25 Step S4 : The monitoring terminal 45 decides whether 
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or not the monitoring result request signal S46b from the 
repeater 42 has been received within a predetermined 
time, executes the processing of step S7 when it has been 
received, while executes the processing of stop S5 when 
it has not been received* 

Note that, when executing step S4 a second time in a 
series of processings of transmitting the monitoring 
result request signal S46a to the repeater 42, if the 
monitoring result request signal S46b from the repeater 

! > 
I 1 

42 is not received vithin the predetermined time, the 
monitoring terminal 45 decides that the reception of the 
monitoring result response signal S47a is impossible and 
terminates the processing (step S8) . 

Step S5: The monitoring terminal 45 outputs the 
monitoring result request signal S46a designating the 
optical transmission line 10 the same as the previous 
time 4s the reception route to the optical transmission 
line 10 via the en<i terminal 41b unlike the previous 
time. 

Step S6: The monitoring terminal 45 decides whether 
or not the monitoring result request signal S46b from the 

repeater 42 has been received within a predetermined 

! 

time, executes the processing of step S7 when it has been 
received, while returns to step S3 when it has not been 
received. 
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sjtep 97: The monitoring terminal 45 stores the 
received monitoring result response signal S47a In the 
memory;. ■; 

When these steps S7 and S8 end, the monitoring 

5 terminal 45 repeats the processings from step SI after 

i 

the elapse of a predetermined time. 

Below, an explanation will be made of the operation 
modes of the optical communication system 40 shown in 

10 tn the present embodiment, the operation modes of 

the optical communication system 40 will be explained 

Vz 1 , * 

using as an example a case where tiha monitoring terminal 

45 acquires the monitoring results from the monitoring 

module 44 of the repeater 42. 

15 [First Operation Mode] 

In the present operation mode, as shown in Fig. 4, 

an explanation will be given of a case where there is no 

disconnection in the optical transmission lines 10 and 

ii. ; ' ; 

20 fche monitoring result request signal S46a containing 

the reception route information designating the optical 
transmission line 10 as the reception route of the 
monitoring result response signal S47a and the 
destination address comprised by the address of the 

25 repeater 42 is transmitted from the monitoring terminal 
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45 to the repeater 42 via the optical transmission line 
11 (st*p SI shewn ia Fig. 7) . 

i ; 

I ' ! 

Then, the monitoring result response signal S47a 
indicating the monitoring result of the repeater 42 is 
transmitted via the optical transmission line 10 from the 
repea 



ter 42 receiving this to the monitoring terminal 45 



(step 32 shown in Fig* 7) . 

l^hen, the monitoring result response signal S47a is 
stored in the memoi^ in the monitoring terminal 45 (step 
10 37 shc*wn in Fig. 7)^. 

t Second Operation Mode] 

In the present operation mode, as shown in Fig. 8, 

an explanation will, be given of a case where there is a 

I 7 

disconnection in the optical transmission line 10 between 

15 the repeater 42 and the end terminal 41a. 

The monitoring result request signal S46a containing 
the reception routs; information designating the optical 
transmission line 10 as the reception route of the 
monitoring result response signal S47a and the 

20 destination address comprised by the address of the 

repeater 42 is transmitted from the monitoring terminal 
45 to the repeater 42 via the optical transmission line 
11 (step SI shown in Fig. 7) . 

Then, the monitoring result response signal S47a is 

1 

25 output from the repeater 42 receiving this to the optical 
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> ', 

transmission line 10, but since there is a. disconnection , 
the monitoring result response signal S47a Is not 
received at the monitoring terminal 45. 

Ifiext, after an elapse of a predetermined time, the 
5 monitoring result request signal S46a designating the 
opticap- transmission line 11 as the reception route is 
transmitted from the monitoring terminal 45 to the 

repeater 42 via the optical transmission line 11 (steps 

I 

82, S3 shown in Fig|. 7) . 
10 flhen, the monitoring result response signal S47a 

JLJ indicating the monitoring result of the repeater 42 is 

transmitted from the repeater 42 to the monitoring 

terminal 45 via the optical transmission line 11. 

... i 

At this time, since there is no disconnection in the 

15 optical transmission line 11 between the repeater 42 and 

the e£d terminal 41b, the monitoring result response 
O ! - t 

signal S47a is received by the monitoring terminal 45. 

^Fhen, the monitoring result response signal S47a is 

stored in the memory in the monitoring terminal 45 (step 

20 S7 shown in Fig. 7} . 

[Third Operation Mode] 

In the present: operation mode, as shown in Fig. 9, 
an explanation will be given of a case where there is a 
disconnection in the optical transmission line 11 between 
25 the repeater 42 and the end terminal 41a. 
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The monitoring result request signal S46a containing 
the repeption route information designating the optical 

transmission line l6 as the reception route of the 

i 

monitoring result response signal S47a and the 
5 destination address 1 comprised by the address of the 

repeater 42 is transmitted from the monitoring terminal 
45 to the repeater 42 via the optical transmission line 
11 (step SI shown in Fig* 7) , but the monitoring result 
request signal S46a is not received by the repeater 42 
10 due to the disconnection. Accordingly , the monitoring 

result response signal S47a is not transmitted from the 
repeater 42 to the monitoring terminal 45. 

liext, after the elapse of a predetermined time, the 
monitoring result request signal S46a designating the 
15 optical transmission line 11 as the reception route is 
transmitted from the monitoring terminal 45 to the 
repeater 42 via the optical transmission line 11 (steps 
S2, 8$ shown in Fig. 7), but similarly the monitoring 
result request signal S46a is not received by the 
20 repeater 42 due to the disconnection. Accordingly , the 

monitoring result response signal S47a is not transmitted 
from the repeater 4;2 to the monitoring terminal 45. 

Next, after t&e elapse of a predetermined time, the 
monitoring result request signal S46a changed in the 
25 transmission route from the optical transmission line 11 
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to thej optical tran emission line 10 and designating the 
optical transmission line 11 aa the reception route is 
transmitted from the monitoring terminal 45 to the 
repeater 42 (steps S4, S5 shown in Fig. 7) . 

Tiien, the monitoring result response signal 847a 
indicating the monitoring result of the repeater 42 is 
transmitted from the repeater 42 to the monitoring 
terminal 45 via the optical transmission line 11. 

J\t this time, $ince there is no disconnection in the 
optical transmission line 10 between the repeater 42 and 
the end terminal 41b, the monitoring result request 
signal S46a is received by the monitoring module 44. 
Further, since there is no disconnection in the optical 
transmission line 11 between the repeater 42 end the end 
terminal 41b , tha monitoring result response signal S47a 



is received by the monitoring terminal 45. 

4 

then, the Monitoring result response signal S47a is 
store<i in the memory in the monitoring terminal 45 (step 
S7 shown in Fig. 7) \ 

t Fourth Operation Mode] 

i 

Zn the present operation mode, as shown in Fig. 10, 
an explanation will be given of a case where there is a 
disconnection in the optical transmission line 11 between 
the repeater 42 and the end terminal 41a and in the 
optical transmission line 11 between the end terminal 41b 
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and the repeater 42. 

i 

The monitoring? result request signal S46a containing 
the reception route information designating the optical 
transmission line 10 as the reception route of the 
monitoring result response signal S47a and the 

destination address comprised by the address of the 

i 

repeater 42 is transmitted via the optical transmission 
line 11 from the monitoring terminal 45 to the repeater 
42 (step SI shown in Fig. 7) , but the monitoring result 

request signal S46a is not received by the repeater 42 

i ! 
due to the disconnection. Accordingly , the monitoring 

result response signal S47a is not transmitted from the 

repeater 42 to the monitoring terminal 45. 

Next, after the* elapse of a predetermined time, the 

I 

monitoring result request signal S46a changed in the 
reception route to the optical transmission line 11 is 

i \ 

transntitted via the optical transmission line 11 from the 
monitoring terminal 45 to the repeater 42 (steps S2, S3 
shown in Fig. 7) , bpt similarly, due to the 
disconnection , the monitoring result request signal S46a 
is not received by the repeater 42. Accordingly, the 
monitoring result response signal S47a is not transmitted 
from the repeater 42 to the monitoring terminal 45. 

Next, after the elapse of a predetermined time, the 
monitoring result request signal S46a changed in the 
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transmission routa from the optical transmission line 11 

i 

to the optical transmission lino 10 and designating the 

1 

optical transmission lina 11 as the recaption route is 
transmitted from th* monitoring terminal 45 to the 
repeater 42 (steps S4, S5 shown in Fig. 7) , 

Than, the monitoring result response signal S47a 
indicating the monitoring result of the repeater 42 ia 
output from the repeater 42 to the optical transmission 

line 11, but due to the disconnection , the monitoring 

h 

i 

result request signal S46a is not received by the 
monitoring terminal ; 45 „ 

Nlext, after the elapse of a predetermined time, the 
monitoring result request signal S46a changed in 
reception route to the optical transmission line 10 again 
is transmitted from the monitoring terminal 45 to the 
repeater 42 via the optical transmission line 10 (steps 
S6, S3 shown in FigL 7) . 

then, the monitoring result response signal S47a 
indicating the monitoring result of the repeater 42 is 
transmitted from the repeater 42 to the monitoring 
terminal 45 via the optical transmission line 10 . 

Then, the monitoring result response signal S47e is 

i 

stored in the memo 2 y in the monitoring terminal 45 (step 
S7 shown in Fig. 

As explained above r in the optical communication 
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«y»t«m 40, wh«n th« monitoring t«*»ina.l 45 dam a net 
receive the monitoring result r««ponso signal S47a after 
the elapse o£ a predetermined time after transmitting the 
monitoring result request signal S46a, it changes at 
5 least one of the transmission route of the monitoring 

result; request signal S46a and the reception route of the 
monitoring result response signal S47a by the procedures 
shown in Fig. 7 and transmits the monitoring result 
request signal S 4 6a again. Therefore even in the case 

10 where there is a disconnection in the optical 

transmission lines 10 and 11 as shown in Fig. 8 to Fig. 
10, the monitoring terminal 45 can receive the monitoring 
result response signal S47a from the monitoring module 44 
of the repeater 42 . 

15 For this reason, according to the optical 

communication syatc&a 40, the monitoring results of the 
monitoring modules 44 of the end terminals 41a and 41b 
and a plurality of Repeaters including the repeater 42 
can be more reliably collected by the monitoring terminal 

20 45- | 

As a result, according to the optical communication 
system 40, the end terminals 41a and 41b and the 

3 

repeaters can be suitably monitored. 

{ 

Further, according to the optical communication 
25 system 40, by designating the reception route of the 
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monitoring result r&sponse signal S47a in the monitoring 
result request signal S46a, the transmission of the 
request and the reception of the response of the 
monitoring results <«an be carried out by flexible route 
selection by the decision of the monitoring terminal 45. 
Note that, in the present embodiment, both of the optical 
transmission lines 10 and 11 may be simultaneously 

designated as the reception route. 

1 

This embodiment corresponds to claim 1 or claim 2 . A 

a 

<) 

plurality of transmission lines can be used* By enabling 
transmission and reception of the monitoring result 
request signal and the monitoring result response signal 
by using another optical transmission line when 

i 

transmission becomes abnormal , it becomes possible for 
the monitoring result collecting means to reliably 

collect the control and monitoring information even when 

! * 
discox^iection or other failure occurs. In addition, in 

i 7} 

claim 2 , the reception route can he designated in advance 

by deciding it from the information provided in the 

i ? 
monitoring result collecting means, whereby it becomes 

possible to more reliably collect the information. 

fl«»r>nnH lEm Hodifikent 

Figure 11 is 4 view of the configuration of an 

\ 

optical communication system 60 according to the present 
embodiment . 
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X0 shewn in Fig. 11, tha optical communication 

f 

system 60 has the stuoa configuration as the optical 
communication Ays tain 40 shown in Fig. 4 mentioned above, 
but ia different in operation . 

"i 

5 Mote that, in Fig. 11, different reference numerals 

from those in Fig. 4 are assigned to monitoring modules 
64, a monitoring terminal 65, and terminals 61a and 61b, 
and a 'repeater 62 a;» they perform different operations 

r 

from those of the case of the optical communication 
10 system 40 shown in jpig. 4. 

Below, en explanation will be given focusing en the 
monitoring modules 64 and the monitoring terminal 65. 

The monitoring terminal 65 transmits a monitoring 
result request signal S66a containing the address of the 
15 device to aoquira the monitoring result therefrom as the 
destination address to all or part of the monitoring 
modules 64 in the optical communication system 60 in the 
same Way as the cafe of the first embodiment. 

The monitoring module 64 converts the monitoring 
20 result request signal S66a to an electrical signal in the 
0/E converter 51 or 55 shown in Fig. 5A and views the 
destination address contained in the related electrical 

signal , When the related destination address points to 

t 

itself, it outputs a monitoring result response signal 

ft 

25 indicating the monitoring result to both of the E/O 
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converters 52 and 51. By this, a monitoring result 
response signal S67?* is transmitted via the optical 
transmission linos 10 and 11 to the monitoring terminal 
65 as jshown in Fig. 11. Tha monitoring terminal 65 
5 receivUs the monitoring result response signal S67a and 
stores' the related received monitoring result response 
signal S67& in a not illustrated memory. Note that, in 
the monitoring module 64, in order to output the 
monitoring result response signal to both of the E/O 

10 converters 52 and 55, it is also possible to designate 
both of the optical transmission lines 10 and 11 as the 
reception route information in the monitoring result 
request signal S66a or it is also possible to set the 
system in advance so that the monitoring module 64 

15 operates in this way before the transmission of the 

monitoring result request signal S66a. 

J 

In this way, in the optical communication system 60, 
the e^d terminals Cjla and 61b and a plurality of 
repeaters including the repeater 62 constantly transmit 
20 the monitoring result response signal S67a to the 

monitoring terminal 65 by using two systems of optical 
transmission lines 10 and 11 when receiving the 
monitoring result request signal S66a. 

Accordingly, according to the optical communication 

t 

25 system 60, in Fig.; 11, for example, even in the case 
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where there is a disconnection in one of the optical 
transmission line 10 between the end terminal 61a and the 
repeater 62 and the optical transmission line 11 between 
the end terminal 61b and the repeater 62 , the monitoring 

result response signal S67a can be transmitted from the 

i 

repeater 62 to the monitoring terminal 65. 

further, according to the optical communication 
eystenj 60, the monitoring terminal 65 does not have to 



transact the monitoring result request signal S66a 
10 changed in designated reception route again after the 

elaps* of a predetermined time as in the first embodiment 

) 

mentioned before, therefore when there is a 
disconnection in one of the reception routes/ the time of 
from *hen the monitoring terminal 65 transmits the 
15 monitoring result request signal S66a to when it receives 
the monitoring result response signal S67a can be 
shortened , 

■ 4 

I i 

This embodiment corresponds to claim 4 , By 

eliminating the need for changing the reception route and 

i 

20 transmitting the mcnitoring result request signal again 

even if trouble occurs in the reception route, it becomes 
possible to shorten the time by the amount of the 
retransmission at the occurrence of a disconnection or 
other trouble . 

25 [Further, according to the optical communication 
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system; 60, the processing of the monitoring module $4 and 
the monitoring terminal 65 can be simplified in 
comparison with the monitoring module 44 and the 
monitoring terminal 45 in the first embodiment. 

Figure 12 is a view of the configuration of an 
optical communication system 70 of tho present 
embodiment . 

As shown in Fig. 12, the optical communication 
systen} 70 has the same configuration as the optical 
communication system 40 shown in Fig* 4, but is different 
in operation. 

Itote that, in Fig. 12, different reference numerals 
from tfhose in Fig. 4 are assigned to monitoring modules 
74, a [monitoring terminal 75, end terminals 71a and 71b, 
and a 'repeater 72 as they perform different operations 

from those of the case of the optical communication 

; \ 

i 

system 40 shown in Fig. 4. 

V' 

Below, an explanation will be given focusing on the 
monitoring modules 74 and the monitoring terminal 75. 

the monitoring terminal 75 transmits a monitoring 
result request signal S76a containing the address of the 
device to acquire the monitoring result therefrom as the 
destination address and designating the optical 
transmission line 10 as the reception route to the end 
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terminals 71a and 7:.b for example substantially 

simultaneously to part or all of the monitoring modules 

i 

74 in the optical communication system 70. 

The monitoring module 74 converts the monitoring 

i 

5 reault request signal S76a to an electrical signal in the 

[ 

O/E converters 51 and 55 shown in Fig. 5A, and views the 
destination address contained in the related electrical 
signalj . Where the related destination address points to 
itself, it outputs k monitoring result response signal 
10 indicating the monitoring result to the E/O converter 52. 
By this, a monitor! ag result response signal S77a is 

r 

transact ted to the monitoring terminal 75 via the optical 
transmission line 10 as shown in Fig. 12. The monitoring 
terminal 75 receives the monitoring result response 

15 signal S77a and stores the related received monitoring 
resul^ response signal S77a in a not illustrated memory. 

In this way, in the optical communication system 70, 
the monitoring terminal 75 substantially simultaneously 
transmits the monitoring result request signal S76a to 

20 the end terminals 71a and 71b. Namely, the monitoring 

terminal 75 outputs the monitoring result request signal 
37 6a to two systems from the start without waiting for 
the decision of th* reception of the monitoring result 
response signal from the monitoring module 74 as in the 

25 first; embodiment. 
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Accordingly, According to the optical communication 
system; 70, in Fig. %2 f for example, oven when there ie a 
disconnection in on© of tha optical transmission lina 11 
between tha and tanainal 71a and tha repaatar 72 and tha 

5 optica^ transmission lina 10 between tha end terminal 71b 
and thje repeater 72, the monitoring result request signal 
S76a Jan be transmitted from the monitoring terminal 75 
to the| repeater 72. > 

Efarther, according to the optical communication 

10 system 70 , the monitoring terminal 75 does not have 

chang^ the transmission route and transmit the monitoring 
result request signal again after the elapse of a 
predetermined time as in the first embodiment , therefore 
when there is a disconnection in one of the transmission 

15 route^, the time of from when the monitoring terminal 7S 
transmits tha monitoring result request signal S76a to 

when ^.t receives the monitoring result response signal 

i 

S77a can be shortened. 

This embodiment corresponds to claim 3. By 

20 eliminating the ne<fd for changing tlie reception route and 
transmitting the monitoring result request signal again 
even if trouble occurs in the reception route, it becomes 
possible to shorteh the time by the amount o£ the 
retransmission at the time of occurrence of disconnection 

25 or other trouble. 

*\ 
~i 
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Farther, according to the optical communication 
system 70, the processing of the monitoring module 74 and 
the monitoring terminal 75 can be simplified in 
compari son with the monitoring module 44 and the 
5 monitoring terminal 45 in the first embodiment. 

i 

figure 13 is a view of the configuration of an 
optical communication system 80 of the present 
embodiment. 

10 As shown in Firj. 13, the optical communication 

; ] 

system 80 has the siime configuration as the optical 
communication system 40 shown in Fig. 4, but is different 
in operation. 

Note that, in Tig. 13, different reference numerals 

I 

15 from those in Fig. 4 are assigned to monitoring modules 
84, a {monitoring terminal 95, end terminals 81a and 81b , 
and a repeater 82 as they perform different operations 

from those of the case of the optical communication 

1 i 

system 40 shown in Fig. 4. 
20 Below, an explanation will be giving focusing on the 

monitbring modules 94 and the monitoring terminal 85. 

The monitoring terminal 85 transmits a monitoring 

result request signal S86a containing the address of the 

device to acquire t&e monitoring result therefrom as the 
25 destination address to the end terminals 81a and 81b for 
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exampl* aubstantialJ.y simultaneously to part or all of 

the monitoring moduJ.es 84 in the optical communication 

i 

system! 80 

i 

The monitoring module 84 converts the monitoring 

resultj request signal S8€a to an electrical signal in the 

i 

0/E converters 51 and 55 shown in Fig. 5A and views the 
destination address contained in the related electrical 

signal. Mien the related destination address points to 

i 

itself, it outputs uhe monitoring result response signal 
indicating the monitoring result to the S/0 converters 52 
and 56. By this, a monitoring result response signal 887a 
is transmitted to the monitoring terminal 85 via the 
optical transmission lines 10 and 11 as shown in Fig* 13. 
The monitoring terminal 85 receives the monitoring result 
response signal S87m and stores the related received 

monitoring result response signal S87a in a not 

i 

illustrated memory.; Note that, in the monitoring module 

i 

84/ ii^ order to output the monitoring result response 

! ? 

signa^ to both of the B/O converters 52 and 56, it is 
also possible to designate both of the optical 
transmission lines 10 and 11 as the reception route 

information in the monitoring result request signal 386a 

j ; 

or it: is also possible to set the system in advance so 
that the monitoring module 84 operates in this way before 
the transmission of the monitoring result request signal 




2000*1 2fl26B(M 10^1^110:31/^4503946078 P 46 



39 




S86a. 

In this way, in th« optical communication ays tarn 80, 
tha monitoring tarainal 85 substantially simultaneously 
transmits the monitoring result request signal 386a to 
the end terminals 81a and 81b and, at the same time, the 
repeatjar 82 transmits the monitoring result response 
signal' S87a to the monitoring terminal 85 via both of the 
optical transmission lines 10 and 11 not according to the 
reception route information. 

i 

Accordingly, according to the optical communication 

■ i 

system 80, results of both of the second embodiment and 

the third embodiment can be obtained. 

t 

.figure 14 is a view of the configuration of an 
optical communication system 90 of the present 
embodiment . 

As shown in Fig. 14, the optical communication 

systems 90 has the same configuration as the optical 

I 

communication system 40 shown in Fig. 4, but is different 
in operation, 

Vote that, in Fig. 14, different reference numerals 
from those in Fig. 4 are assigned to monitoring modules 
94, a monitoring terminal 95, end terminals 91a and 91b , 
and a repeater 92 as they perform different operations 
from [those of the case of the optical communication 
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system! 40 shown in I'ig- 4. 

Below, an explication will be given focusing on the 
monitoring module* 94 and the monitoring terminal 95 . 

[{Monitoring Module 94] 

i 

T^he monitoring module 94 converts a monitoring 
result! request signal S96a to an electrical signal in the 
O/E converters 51 asid 55 shown in Fig. 5A and views the 
destination address contained in the related electrical 
signal. When the related destination address points to 
itself/ it views the reception route contained in the 
related electrical signal. Then, the monitoring module 94 
outputs the monitoring result response signal indicating 
the m4nitoring result to the B/0 converter 52 when the 
related reception route indicates the optical 
trans4iMi- on line 10, outputs the monitoring result 
response signal indicating the monitoring result to the 
e/O converter 56 when the related reception route 
indicates the optidal transmission line 11, and outputs 
the monitoring result response signal indicating the 
monitoring results to the e/O converters 52 and 56 where 
the related reception route indicates the optical 
transmission lines 10 and 11. 

further, the monitoring module 94 contains th* 
transmission route information indicating the route for 
transmitting a monitoring result response signal S97a in 



from wmsm 




2000ri2fi26B(Wl0AJil0;31/M§4503946078 P 48 



- 41 - 



the monitoring result response signal. 

Further, the monitoring module 94 specifies for 
exampljo the transmission route of the monitoring result 
request signal S 9 6a based on from which of the 0/E 
5 converters 51 and 52 shown in Fig. 5A the monitoring 

result request signal was input and contains the 

i 

transmission route information indicating the related 
specified transmission route in the monitoring result 
response signal. 

10 Note that, for the designation of the transmission 

i 

route in the monitoring result request signal, in the 
same Way as the case of the reception route , for example 
predetermined flag bits are allocated to a plurality of 
transnjission routes in advance. Designation is indicated 
15 when tLhe related flag bit has the logic value "1", and 

while no designation is indicated by the logic value "0". 
[Monitoring Terminal 95] 

l*he monitoring terminal 95 comprehensively monitors 

i 

and manages the optical communication system 90 as a 
20 whole i based on the monitoring results of the monitoring 

modules 94 the end terminals 91a and 91b and a plurality 

of repeaters including the repeater 92 . 

Figure 15 is a flowchart of the processing of the 

monitoring terminal 95 during communication with the 
25 repeater 92. 
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S rap Sll : !Pha monitoring fca^minal 95 transmits to 
the repeater 92 a first monitoring result request signal 
S96a respectively designating the optiaal transmission 

i 

lines 11 and 10 as the transmission route and the 
5 reception rout* , a second monitoring result request 

signal S96a designating the optical transmission line 11 

i 

as botjb of the transmission route end the reception 
routej * third monitoring result request signal S96* 
respectively designating the optical transmission lines 
10 10 and 11 as the transmission route and the reception 

route,! and a fourth monitoring result request signal S96a 
designating the optical transmission line 10 as both of 
the transmission route and the reception route. 

Jit this time, the monitoring terminal 95 designates 
|i| 15 tha reception route in tha monitoring result request 
[i signal[ « 

^tep S12: The monitoring terminal 95 decides whether 
or not * monitoring result response signal S97a has been 
received from the repeater 92 within the predetermined 
20 time, j executes the processing of step S13 where it is 
decided that it has been received, while decides that 
communication with the repeater 92 impossible and 
terminates the processing where it decides that it has 
not b^en received . 
25 Note that when the processing is terminated here, 
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the prices sing is repeated again from step Sll af tar the 
elapse of a predetermined tima. 

Sfeap S13: The monitoring terminal 95 dacidaa which 
rout* kmong routes 1 to 4 shown below ara free from a 
disconnection and can be used based on the monitoring 
result response signal S97a received from the repeater 92 
and stores the result of the related decision in the 

:ute 1: Monitoring terminal 95 -> end terminal 91a 
■ 
ater 92 -> end terminal 91a -> monitoring terminal 

k 

Etoute 2: Monitoring terminal 95 -> end terminal 91a 

i 

-> repeater 92 -> end terminal 91b -> monitoring terminal 

95 i 

ELopte 3: Monitoring terminal 95 -> end terminal 91b 
-> repeater 92 -> end terminal 91a -> monitoring terminal 
95 

Route 4: Monitoring terminal 95 -> end terminal 91b 
-> repeater 92 -> end terminal 91b -> monitoring terminal 
95 

&tep S14: The monitoring terminal 95 decides based 
on thl result of the decision stored in the 
whether or not there are any remaining useable routes 
and, frhen there are remaining useable routes , selects one 
from junong them. Further , the monitoring terminal 95 
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terminates the processing when there is no remaining 

useable route. 

i 

dtep S15: The monitoring terminal 95 transmit* the 

i 

! 

monitoring result request signal S96a containing the 

I 

destination address indicating the address of the 

j 

repeatjer 92 and the reception route designated by the 
rout* selected at atop S14 to the end terminal 91a or 91b 

corresponding to the transmission route designated by the 

i 

selected route* 

I 

Step S16: The monitoring terminal 95 decides whether 
or not the monitoring result response signal S97a from 
the repeater 92 haft been received within the 
predetermined time, executes the processing of step S15 

again! when it decides that it has been received, while 

i 

executes, the processing of stap S17 where it decides that 
it ha^ not been received. 

ttep 317: The monitoring terminal 95 deletes the 
route selected at step S14 from the useable routes storad 
in th^ memory and then performs the processing of step 
SI 4 a^ain. 

|Cn the optical communication system 90, for example, 
when there is a disconnection in the optical transmission 
line 0 between the repeater 92 and the end terminal 91a 
in thft state where the optical transmission lines 11 and 
10 are respectively selected as the transmission route 
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and the reception route (state where the route 1 is 
selected) , for example, the state is automatically 
switched to the state where the optical transmission 
lines 10 and 11 are selected as the transmission route 
and the reception route (state where the route 3 is 
selected) . 

As explained above, according to the optical 
communication system 90, a routes free from the 
disconnection are detected and stored and one selected 

route is repeatedly used until a disconnection occurs in 

i 

the rdute. For this reason, at least one of the 

i 

monitoring result request signal and the monitoring 

i ! 

result response signal is not simultaneously transmitted 
and received a plurality of times as in the optical 
communication systems of the second to fifth embodiments 
as mentioned above, so the traffic of the optical signals 
tranaxfcitted through the optical transmission lines 10 and 

i ' 

11 caA be suppressed. 

further, according to the optical communication 
syste^ft 90, the time from when the monitoring terminal 95 
transmits the monitoring result request signal S96a to 

when It receives the monitoring result response signal 

i 

S97a tan be made short similar to the fifth embodiment. 

This embodiment corresponds to claim 5. Even if 
trouble occurs on the transmission line, it is possible 
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to selject the route having the highest possibility of 
success of transmission from among a plurality of 
transmission lines and transmit the monitoring result 
request signal again, therefore it is possible to shorten 

5 the tipne by the amount of the retransmission at the time 

i 

of occurrence of a disconnection or other trouble. In 
addition, it is possible to keep a plurality of 
monitoring result request signals or monitoring result 
response signals from being transmitted and therefore the 
10 traffic in th* transmission lines. 

!Ihe present invention is not limited to these 
embodiments . 

tfor example, in the embodiments, the case where 

i 

there were two transmission routes and reception routes 
15 each ^as illustrated, but the number of them is optional, 
farther, the example of an optical communication 
syatesi was shown here, but the system may be an 

electrical communication system as well. 

i 

i*urther, in the monitoring terminal 45 of the first 
20 embodiment, as shown in Fig. 7, the case where the 
transmission route was changed at step S3 and the 
reception route was changed at step 35 was shown, but it 
is also possible to change the reception route at step S3 
and change the transmission route at step S5- Further, it 
25 is alho possible to simultaneously change the 
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transmission rout* and the reception route. 
INDUSTRIAL APPLICABILITY 

As explained above f according to the communication 
system and method of the present invention and the 
communication apparatus of the same, monitoring results 
of the processing means can be more reliably collected in 
the monitoring result collecting means. 



